To develop experimental models to evaluate the effects of hydrochloric acid associated with the pepsin instilled in the mucosa of the upper esophagus and the esophagogastric junction of young male rats Wistar, simulating injury caused by gastroesophageal reflux on the mucosa of aero-digestive tract in humans as well as the action of the risk exposure of mucosa to cigarette smoke.
Introduction
The association of smoking and drinking with malignancies of the upper aero-digestive tract is well known for years. The most common sites of tumor involvement are the oral cavity, larynx and pharynx. The larynx is affected in 25% of cases of malignant neoplasms of head and neck, the throat being the most commonly involved. Incidence rates vary according to population, although statistics are unanimous in pointing to the male population as being more often affected than the female [1] [2] [3] .
Approximately Experimental studies have confirmed this hypothesis, however, preliminary experimental research simulating pharyngoesophageal reflux showed no carcinogenic action of reflux alone on the mucosa of the upper aero-digestive tract 4, [6] [7] [8] [9] .
The aim of this study is to develop experimental models to evaluate the carcinogenic action of hydrochloric acid associated with the pepsin, when instilled in the mucosa of the upper esophagus and the esophagogastric junction of young male rats Wistar, simulating injury caused by gastroesophageal reflux on the mucosa of aero-digestive tract in humans as well as the action of the risk exposure of mucosa to cigarette smoke.
Methods
Fifty young male Wistar rats weighing between 300 and 400g, chosen at random were studied. The animals were kept in Group V -The control animals submitted to daily application of filtered water directly on the esophageal mucosa.
The application of the solutions on the esophageal mucosa was performed with a number one soft brush, using atraumatic retractors to expose the esophageal mucosa of the rats. A brush marked with yellow exclusive application of acid-pepsin mixture, and a brush marked in blue for exclusive application of the filtered water. The application on the distal esophagus and esophagogastric junction took place by gavage using atraumatic cannulation. There was no need for anesthesia because the procedure did not cause major discomfort to the animals.
Smoke exposure was performed in a chamber described by Wright et al. 10 and modified by Biselli 11 ( Figure 1 ) consists of a sealed container to pack animals, mated to a laminar flow system with compressed air. The particles were accelerated in a compressed air system with laminar flow pressure drop, flowdependent and acceleration. By reducing the transverse diameter of the tube using a pipette filed, the compressed air was accelerated (steadily, but the air particles passing through the pipette tip acquired a higher speed). When the pressure at this point suffered a fall below atmospheric pressure to produce the desired effect:
aspiration of cigarette smoke on the other end of the system. A tank of compressed air to pressurize the chamber through an air duct was connected to the above system to obtain a greater amount of gas produced by burning cigarettes. And inside the chamber were placed cigarettes already lit with the end of the filter attached to another air conduit which leads directly to the smoke exposure chamber, thus obtaining a significant increase in the amount of smoke produced and inhaled by animals. The hemo-oximetry of the animals was performed in two times of the study, to evaluate the effectiveness of the exposure chamber, using the equipment Radiometer Oximeter model OSM 3.
At the end of the study the rats were euthanized by prolonged intravenous anesthesia with thiopental in lethal dose of 2 ml/kg/weight. The organs for histopathological studies were obtained from dissection of the mucosa at risk, removing them completely, that is similar to the surgical procedure performed in humans. Were fixed in formalin for 24 hours and then stored in 70% alcohol solution and fixed in paraffin blocks. The sections were prepared on slides and stained with hematoxylin and eosin.
Statistical analysis employing chi-square test were applied and results were considered significant at 5% (p<0.05).
Results

Weight of animals
No significant changes were observed in animal weights between groups, which ranged from 300 to 460g, and all of which gained weight during the experiment.
Hemo-oximetry
The measurement was performed in two animals exposed to smoke and one animal control, and those exposed to smoke were assessed in two stages: 5 minutes and 10 minutes after exposure.
The items analysed were: Hemoglobin (Hb), oxyhemoglobin (HBO2), carboxyhemoglobin (HbCO), methemoglobin (MetHb), Total Oxygen (O2 total), 5 minutes of exposure (5') and 10 minutes of exposure (10'), as follows (Table 1) :
-Hemo-oximetry of animals exposed to smoke at 5 and 10 minutes, and animal control.
There was no variation in the rate of total hemoglobin and oxygen (p>0.05), but oxyhemoglobin, carboxyhemoglobin, methemoglobin had a variation. The hemoglobin was elevated at 5 and 10 minutes of smoke exposure compared to control animals (p<0.005). The values of carboxyhemoglobin and methemoglobin levels increase significantly compared to control after 10 minutes of exposure (p<0.05), and the carboxyhemoglobin suffered very high elevation.
CO2 concentration
The CO2 concentration inside the exposure chamber after firing the third cigarette, measured with the apparatus above was performed daily for two weeks, obtaining as a result always far greater than 999 parts per million at all times of measurement (and so high above the threshold that the equipment showed the message "out of limit"). Therefore, the concentration of CO2
resulting from burning cigarettes into the exposure chamber where the animals were located, were positive and significant. .
There are few experimental models of exposure to cigarette smoke, although most of them being used for mices. The gastroesophageal reflux disease (GERD) is highly prevalent in the population geral 15 . Reflux pharyngolaryngeal understands the gastroesophageal reflux that is not confined to the lower esophagus, esophageal sphincter reaching the top, which can cause numerous disturbances in the pharynx and larynx.
The occurrence of symptoms related to this reflux in clinical practice is estimated at 40 to 10% [16] [17] [18] . Helicobacter pylori has also been studied as a possible agent involved in the genesis of these symptoms 19 . Moreover, participation of nitrites, nitrates and nitrosamines in the genesis of tumors of head and neck and esophageal has been widely studied in recent years 20, 21 . One of the first publications on laryngeal epithelial changes due to reflux was reported that Cherry and Margulies 22 contact ulcers on the posterior third of the vocal cords of three patients not explained by vocal abuse. Goldberg et al. 24 reported on research using cats greater tissue damage in esophageal mucosa submitted to application of the mixture with higher concentrations of acid and pepsin, without noticing precancerous changes. Lillemoe et al. 25 found that rabbits using pepsin at acid pH is more irritating effect on the esophageal mucosa that trypsin or bile acid alone, nor are neoplastic changes.
This study aimed to develop models for experimental carcinogenesis in the gastroesophageal mucosa exposed to acid and pepsin associated with cigarette smoke. Analysing the results we can deduce that the weight of the animals proved to be up in isolated analysis of each specimen, showing no changes, and
showing that did not interfere with the feeding of animals.
The hemo-oximetry performed on two occasions during the follow-up possible evidence for analysis of carboxyhemoglobin and methemoglobin that the system was effective to provide the animals inhale the substances derived from the burning cigarette inside the exposure chamber. Moreover, it was shown that the dose was strongly linked to exposure time. Therefore, the simulation system of smoking was very efficient, with the critical time of exposure. Poising by CO and CO2 was so high that it caused loss of 3 animals at the beginning of the experiment.
The CO2 concentration was also very high and this other factor that corroborates the fact that the high intensity of exposure of animals to carcinogenic substances in tobacco and its derivatives. However, this high exposure to CO2 is associated to risk of loss of animals by acute poisoning and suffocation, and a discussion point for the study of alternatives that reduce its partial pressure inside the exposure chamber.
The histopathologic examination showed mild changes and no significant, however must be taken into account due to the small number of animals, further experiments are needed in the future.
Conclusion
The experimental models were highly efficient, practical, easy to use and economical and can be employed in other similar studies to determine the harmful effects by smoking and reflux.
